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Results: Validation: Expanded criticality

119 criticality benchmarks selected from the ICSBEP handbook?

. Includes systems with a variety of characteristics?
i Fast, intermediate, and thermal spectra

i Light, heavy, or no reflectors

Lattices of fuel pins and liquid solutions

i Low-, intermediate-, and highly-enriched uranium (LEU, IEU, HEU), mixed uranium
and plutonium (MIX), U-233, and plutonium (PU) systems

Ve



Results: Validation: Expanded criticality
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Results: Validation: Pulsed spheres

e 6 LLNL pulsed sphere measurements?
i Spherical shell of material (beryllium, carbon, concrete, iron, lithium, and water)
i Nominally 14-MeV (D,T) source
i Leakage neutron time-of-flight (TOF) spectrum

 Two model types
i Constructive solid geometry (CSG) modeling of only the pulsed sphere
i Detailed CSG modeling the pulsed sphere, neutron source, and surroundings



Results: Validation: Pulsed spheres
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Results: Validation: Pulsed spheres



Results: Validation: Rossi -1

14 criticality benchmarks selected from the ICSBEP handbook?
« =eigenvalue is calculated via KOPTS card (“kinetics=yes”)

* Includes systems with a variety of characteristics?
i Fast, intermediate, and thermal spectra
i Light, heavy, or no reflectors
i Lattices of fuel pins and liquid solutions
|

i Low-, intermediate-, and highly-enriched uranium, mixed uranium and plutonium, U-
233, and plutonium systems




Results: Validation: Rossi -1




Results: Verification: k ¢

« 37 continuous energy (CE) and 68 multigroup (MG) k-eigenvalue analytic
benchmarks!

» These simple models include k ¢, infinite slab, infinite cylinder, sphere, and two
medium-reflected infinite slab problems




Results: Verification: k ¢




Results: Verification: Kobayashi

6 analytic benchmarks with 3 distinct geometries!

« Designed to test how 3D discrete ordinates codes
deal with ray effects in problems with void and
shield regions.

* Neutron source
i Monoenergetic and isotropic
i Uniformly distributed throughout a cube
i Bounded by void and shield material regions

e Shielding
i Pure absorber
i 50% absorbing, 50% scattering



Results: Verification: Kobayashi



Summary
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Questions?

Contact: arclark@Ilanl.gov
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